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Inclosed  is  tne  Phase  I Inspection  l.eport  for  hale  Shenandoah  Par.  in 
Ocean  County,  hew  Jersey  which  lias  been  prepare*!  under  authorization  of 
the  Par  Inspection  Act,  Public  I, aw  °2-367.  A brief  assessment  of 
tiie  dam's  condition  is  given  in  the  front  of  the  report. 

Rased  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Lake  Shenandoah  Daw,  initially  listed  as  a 
high  hazard  potential  structure,  hut  reduced  to  a significant  hazard 
potential  structure  ns  a result  of  thin  inspection,  is  judged  to  be 
in  fair  overall  condition  and  the  spillway  in  considered  adequate. 

To  assure  the  continued  functionin'  of  the  dor  and  its  impoundment, 
the  following,  actions  ire  recomr.er.Ud  to  be  undertaken  within  twelve 
months  of  the  date  of  approval  of  this  report 

a.  A pro  ra:  of  periodic  monitorin'1  of  scourge  in  the  area  adjacent 
to  tlio  toe  of  the  dan  should  he  initiated. 

b.  Remove  silt  . ror  tie  d owns  t ro  ar  1 of  the  outlet  pipe. 

c.  i'erove  trees  r;.d  hrusb  on  l.v  dar's  er'  ankient. 

d.  broded  area  ; on  betb  sides  of  tue  dan's  >!rbnnkr>ent  should  be 
filled  and  con  '-acted.  ! efore  nlacir;  fill,  a protective  coating  should 

he  applied  to  tin  ejnosed  steel  sheet  piling  on  each  side  of  the  spillway. 

c. . hip  rap  Liu  u’-strian  slope  nf  the  dan  s cmbanlonent. 

f.  'rain  the  lake  in  order  to  inspect  and  repair  the.  concrete 
snillway  as  necessary. 
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NOTICE 


THIS  DOCUMENT  HAS  BEEN  REPRODUCED 
FROM  THE  BEST  COPY  FURNISHEO  US  BY 
THE  SPONSORING  AGENCY.  ALTHOUGH  IT 
IS  RECOGNIZED  THAT  CERTAIN  PORTIONS 
ARE  ILLEGIBLE,  IT  IS  BEING  RELEASED 
IN  THE  INTEREST  OF  MAKING  AVAILABLE 
AS  MUCH  INFORMATION  AS  POSSIBLE. 


komvrnbU  rofulan  ; riu 

i uc  owner  should  upprnde  the  operating  and  maintenance  procnlurru 
by  issuinp  a manual  and  checl  list  lor  recommended  procedures.  Inspection 
and  maintenance  visits  should  bo  lopped.  Records  of  lnb.c  levels  should 
lie  kept  tlurinj’  routine-  visits  and  durinp  severe  storms.  An  annual  site 
inspection  should  he  conducted  usliw  a visual  Inspection  chock  list  similar 
to  the  one  used  in  this  report.  As  part  of  the  maintenance  propram 
the  lake  should  !e  lowered  at  least  every  five  years,  for  cleanlnp  and 
inspection  and  repair.  If  necessary,  of  the  submerged  portions  of  the  dan 
and  spillway. 

h.  A more  extensive  topographic  survey  of  the  dar  and  vicinity  should 
l.o  made. 

A copy  of  the  report  is  beinp  furnished  to  ' r.  nirk  C.  iiofman.  New 
Jersey  department  of  knvironnental  Protection,  the  designated  State 
Office  contact  for  this  program.  Vi  thin  five  days  of  the  date  of  this 
letter,  a copy  will  a ’so  he  sent  to  Congressman  James  J.  Howard  of 
tiie  Third  district.  Pnder  tiie  provisions  of  the  Freedom  of 
Information  Act,  the  inspection  report  will  he  subject  to  release 
by  this,  office,  upon  request,  five  days  after  the  date  of  this 
letter . 

Additional  copies  of  this  report  r.av  be  obtained  from  the  National 
Technical  Information  Services  ( <TIS)  . Fprinp field  , Virginia  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the.  date  of 
this  letter  for  ITIS  to  have  copies  of  the  report  available. 


An  important  aspeet  of  the  Dan  Safety  Proyrar  will  he  the  implementation 


naiy>:-o 

Conor*!  l>  ron.l,***  Byrne 


of  tin*  reco*  <nendnt  f on  a nadr  as  result  of  too  ir.s 'notion.  'o  nccor.’livlv 
request  that  we  l c advised  of  oronosei*  act  four  t.i’.en  l*v  tho  State  to 
ir.'iiln  out  our  reco:  .r.oin'at  ions . 

freer.  Iv. 


1 incl 
As  stated 


Cories  furnished. 

Ctrl  0.  l ofi'.m,  P.l.  , deputy  director 

Pivision  of  Water  Kesourees 

11.  .1.  Pent.  of  Environ  vntal  Protection 

T.  0.  Hex  CM 02 9 

Trenton,  N.J  0t'i*2!> 

.John  O'l'ovd,  Act  1 nr  Chief 

Bureau  of  F l oo.l  Plain  lai'ajoment 

Division  of  Water  Resources 

N.  0.  Dept,  of  Ettviroitrtcnt.il  Protection 

F.  0.  Box  CN029 

Trenton,  E.l  00623 


Colonel.  Corps  of  Engineers 
''1st riot  !n  fnoor 


rOKI'S  t'V  VCl'dlKS  ASSISSMIN1  OK  Cl  \1  ttAl  I'i'VPITK'NS 

’tils  Jar  was  inspected  on  • iVcemhcr  1**7.'>  )>v  Storch  l'np  I iiivri , under 
contract  to  the  State  ot  No'-  Jersev.  The  state.  under  urroenont  with 
t lit*  K.f.  An'  lnplneet  district  , Kill  lade  li'ltla , had  tills  Inspect  ton  performed 
in  accordance  v- 1 1 ! > tho  Vat  tonal  TV  in  Inspection  Vt  , KiiMlc  1 .tv  Q?  '1-7. 

l«ile  Shenandoah  IVim,  lntti.il  lv  listed  .is  a hlpli  Ita.virJ  potential  structure. 
I'ut  reduced  to  a silent  f leant  harard  notcntt.il  structure  sis  ;i  result  of 
tMs  Insnj-ct  ton.  Is  Indeed  to  le  tn  t.itr  overall  coin'll  ten  .in,'  the  srlllwav 
ts  const  <le  roit  aJe|uafc.  l‘o  assure  the  continued  I mict  ton  I n,r  of  the  Jan 
.uni  Its  tr  roundmont  , the  follovtiip  act  tons  .tie  rocoi  mended  to  he  un.'ert.i'en 
vtclitn  twelve  "'ontlis  ot  the  il.ite  ot  approval  ot  this  report 

a.  A itopr.ir  of  periodic  r out  tor  Ipp  ot  seen.ve  ip  the  area  ad  lacent 
to  the  t oe  of  the  dam  should  he  Inltlatod. 

h.  Remove  st  It  t ro"  the  downs t rear  cni*  ot  the  outlet  pine. 

c.  Remove  trees  an.1  hrush  on  the  Jan’s  embankment. 

<! . 1 roded  areas  on  hnfh  sides  ot  the  Jar's  embankment  shoulJ  he 

tilled  and  compacted.  1’etore  plactnp  fill,  a protective  coatlnp  should 
ho  applied  to  the  exposed  steel  sheet  pi  line  on  each  side  of  the  spillway. 

e.  Ktpran  the  upstream  slope  ot  the  Jam’s  erhanknent . 

f.  Drain  the  lake  tn  order  to  inspect  and  repair  the  concrete 
spillway  as  necessary. 

)•. . The  owner  should  upgrade  the  operating  ami  maintenance  procedures 
hv  issulnp  a manual  and  check  list  for  recommended  procedures.  Inspection 
and  maintenance  visits  should  he  lopped.  Records  of  lake  levels  should 
hu  kept  Jurinp.  routine  visits  and  Jurinp  severe  storms.  An  annual  site 
Inspection  should  he  conducted  tistiv;  a visual  Inspection  check  list  similar 
to  the  one  used  tn  this  report.  As  part  of  the  maintenance  propram, 
the  lake  should  he  lowered  at  least  every  five  wars  tor  cteanlnp  and 
inspection  and  repair,  if  necessary,  ot  the  snhmereed  portions  of  the  Jam 
and  splllvav. 


h.  A more  i>xtviv.iw  to"Oi'r:»i>Mc  survov  of  the  d.v  in.'  vicinltv  should 
rate . 


Colonel  , Corps  ot  ’npineers 
1'i strict  I'm-im-er 


7 A'esty  ^ 


1 ATI  : 


PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dan: 

State  Located: 
County  Located: 
Drainage  Basin: 
Stream: 

Date  of  Inspection: 


Lake  Shenandoah  Tan,  I.D.  NJ00099 

New  Jersey 

Ocean 

Atlantic  Coastal 

South  Branch  Metedeconk  River 

December  5,  1978 


Assessment  of  General  Condition  of  Dan 


Lake  Shenandoah  Dan  is  an  earthfill  dan  with  a concrete  senicir- 
cular  overflow  spillway.  The  dan  crest  length  is  375  feet  and  the 
spillway  crest  length  is  77.4  feet.  A 48-inch  diameter  corrugated 
metal  pipe  with  gated  intake,  passes  through  the  dam  and  outlets 
adjacent  to  the  spillway. 

Based  on  the  visual  inspection,  available  records,  past  operational 
performance  and  engineering  analyses,  the  dam  is  judged  to  be  in 
fair  overall  condition. 

The  spillway  is  capable  of  passing  the  spillway  design  flood  (100-year 
storm)  with  water  level  at  the  dam  crest.  The  capacity  of  the 
spillway  is  considered  adequate  and  no  remedial  measures  are  necessary 
at  the  present  time. 

Two  zones  of  seepage  are  present  in  the  area  adjacent  to  the  down- 
stream toe  of  the  dam.  Arrangements  should  be  made  immediately  to 
observe  and  measure  the  seepage  and  thereafter  monitor  the  seepage 
on  a monthly  basis. 


1 


The  concrete  spillway,  although  appearing  structurally  sound, 
contains  some  cracks  and  spalls  vhich  should  be  repaired  in  the 
near  future. 

The  embankment  is  generally  free  of  settlement  and  appears  to  be 
structurally  sound.  However,  it  contains  some  detrimental  vegeta- 
tion as  well  as  significant  erosion  on  its  upstream  and  downstream 
faces  and  lacks  slope  protection  on  its  upstream  face.  Steel  sheet 
piling  is  exposed  in  some  of  the  eroded  areas.  These  conditions 
should  be  repaired  in  the  near  future  and  thereafter  maintained. 

The  repairs  include  the  removal  of  trees  and  brush,  the  filling  of 
eroded  areas,  the  installation  of  riprap  on  the  upstream  face  and 
the  coating  of  exposed  sheet  piles  before  covering. 

The  outlet  works  appear  to  be  in  good  condition.  However,  the 
downstream  end  of  the  outlet  pipe  contains  a silt  layer  which 
should  be  cleaned  in  the  near  future. 


The  owner  should  in  the  near  future  implement  a program  of  periodic 
inspection  and  maintenance  for  the  dam  which  would  include  a topographic 
survey  to  provide  a record  of  existing  conditions.  As  a part  of  the 
maintenance  program,  the  lake  should  be  lowered  at  least  every  five 
years  at  which  time  the  lake  would  be  cleaned  and  submerged  portions 
of  the  dam  and  spillway  inspected  and  repaired. 

O />  t / '' 

/’ii"/"  1 ‘ 

Richard  J.  McDermott,  P.E. 


\iCs/y.C } //< (' rfT 


OVERVIEW  PHOTO  - LAKE  SHENANDOAH  DAM 
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PREFACE 


— 

This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dans,  for  Phase  I Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  30214.  The  purpose  of  a Phase  1 Investi- 
gation is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the  Investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
Inspection  along  with  data  available  to  the  inspection  team.  It  is 
important  to  note  that  the  condition  of  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolution- 
ary in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  the  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  Is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

LAKE  SHENANDOAH  DAM,  I.D.  NJC0099 


SECTION  1 PROJECT  INFORMATION 


1. 1 General 

a.  Authority 

Public  Law  92-367,  August  8,  1972  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a National  Program  of  Dam  Inspection  throughout  the 
United  States.  The  Division  of  Water  Resources  of  the 
New  Jersey  Department  of  Environmental  Protection  (NJDEP) 
in  cooperation  with  the  Philadelphia  District  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  State  of 
New  Jersey.  Storch  Engineers  has  been  retained  by  the 
NJDEP  to  inspect  and  report  on  a selected  group  of  these 
dams.  The  NJDEP  is  under  agreement  with  the  Philadelphia 
District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  Lake  Shenandoah  Dam  was  made  on 
December  5,  1978.  The  purpose  of  the  inspection  was  to 
make  a general  assessment  of  the  structural  integrity  and 
operational  adequacy  of  the  dam  structure  and  its  appurtenances. 


Description  of  Project 


1.2 


a.  Description  of  Dam  and  Appurtenances 

Lake  Shenandoah  Dan  is  an  earthfill  dam  with  an  uncontrolled 
concrete  semicircular  overflow  spillway  and  a gated 
corrugated  metal  pipe  outlet.  The  embankment,  which  is 
sandy  and  grass  covered,  is  planted  with  small  pine  trees 
along  much  of  its  length.  Water  which  passes  over  the 
spillway  flows  through  the  dam  via  a discharge  channel 
with  timber  sheeted  sides.  A timber  bridge  spanning  the 
channel  supports  a paved  road  which  traverses  the  entire 
length  of  the  dam. 

The  concrete  spillway  is  formed  over  a semicircular  ring 
of  steel  sheet  piles.  The  sheet  piles  are  connected  on 
each  side  of  the  spillway  to  a timber  core  wall  within 
the  embankment  on  its  upstream  side. 

A fishway  is  connected  to  the  south  end  of  the  spillway 
and  outlets  into  the  channel  beneath  the  road  bridge. 

Having  an  overall  length  of  375  feet,  the  embankment  has 
a top  width  of  47  feet  as  measured  in  the  field,  and 
upstream  and  downstream  slopes  of  1:1  and  2:1  respectively. 
The  spillway  has  an  overall  crest  length  of  77.4  feet  and 
an  outlet  channel  width  of  48  feet.  Constructed  for  two 
staged  operation,  the  spillway  crest  has  a primary  stage 
52  feet  long  at  elevation  24.4  and  two  secondary  stages 
each  of  which  is  12.7  feet  long  and  at  elevation  25.2. 

(Note:  all  references  to  the  spillway  crest  elevation 
will  be  to  the  primary  stage  elevation  of  24.4.) 
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The  spillway  crest  lies  6.2  feet  below  the  elevation  of 
the  dam  crest  and  10.4  feet  above  the  elevation  of  the 
downstream  channel  bottom. 

The  outlet  consists  of  one  48-inch  corrugated  metal  pipe 
transversely  penetrating  the  dam  approximately  8 feet 
south  of  the  spillway.  A manually  operated  gate  is 
contained  in  a concrete  manhole  located  at  the  upstream 
end  of  the  outlet  pipe  approximately  35  feet  from  the 
upstream  face  of  the  dam. 

b.  Location 

Lake  Shenandoah  Dan  is  located  in  the  Township  of  Lakewood, 
Ocean  County,  New  Jersey.  Constructed  across  the  South 
Branch,  Metedeconk  River,  it  impounds  Lake  Shenandoah 
which  forms  the  focal  point  of  a county  park  area.  An 
abandoned  sewage  treatment  plant,  now  used  as  a sewage 
pump  station  by  the  Ocean  County  Utilities  Authority,  is 
located  in  the  area  south  of  the  dam.  Principal  access 
to  the  dam  is  provided  by  a paved  road  which  encircles 
the  lake  and  intersects  N.J.  Route  No.  88  (Ocean  Avenue). 


c.  Size  and  Hazard  Classification 

Size  and  Hazard  Classification  criteria  presented  in  "Recom- 
mended Guidelines  for  Safety  Inspection  of  Dams",  published  by 
the  U.S.  Army  Corps  of  Engineers  are  as  follows: 

SIZE  CLASSIFICATION 


Category 
Smal  1 

Intermediate 

Large 


Impoundment 


Storage  (Ac-ft) 

< 1000  and  >50 
> 1000  and  < 50,000 
2 50,000 


Height  (Ft) 
< 40  and  > 25 
>40  and  < 100 
> 100 


HAZARD  POTENTIAL  CLASSIFICATION 


Category 

Low 

Significant 

High 


Loss  of  Life 
(Extent  of  Development) 
None  expected  (no  per- 
manent structures  for 
human  habitation) 

Few  (No  urban  develop- 
ments and  no  more  than 
a small  number  of 
inhabitable  structures) 
More  than  few 


Economic  Loss 
(Extent  of  Development) 

Minimal  (Undeveloped 
to  occasional  structures 
or  agriculture) 

Appreciable  (Notable 
agriculture,  industry 
or  structures) 

I: 

Excessive  (Extensive 
community,  industry 
or  agriculture) 

1 

i 
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The  characteristics  of  Lake  Shenandoah  Dam  are: 


Storage  * 617  acre- feet 

Height  ■ 17  feet 

Potential  Loss  of  Life:  No  inhabitable  structures 

within  2 miles  of  dam  in 

downstream  flood  plain  as 
delineated  by  SDF  outflow. 

Potential  Economic  Loss:  Bridge  1900  feet  downstream  of 

dam  would  be  overtopped 
by  breach  outflow  and  probably 
would  be  washed  out. 

Therefore,  Lake  Shenandoah  Dam  is  classified  as  "Snail" 
size  and  "Significant"  hazard  potential. 

d.  Ownership 

Lake  Shenandoah  Dam  is  owned  by  the  County  of  Ocean, 

Court  House,  Toms  River,  N.J. 08753. 

e.  Purpose  of  Dam 

The  purpose  of  the  dam  is  the  impoundment  of  a recreational 
lake  facility. 

f.  Design  and  Construction  History 

The  earthfill  embankment  together  with  a timber  spillway 
was  constructed  in  1934  with  W.P.A.  funds.  As  the  lake 
was  being  filled,  after  completion  of  the  dam,  the  timber 
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spillway  reportedly  failed.  The  remainder  of  the  dan 
then  stood  unused  until  1969  at  which  tine  the  present 
spillway  was  constructed  and  the  lake  successfully  filled. 

No  design  information  nor  drawings  of  the  original  dan 
and  spillway  are  available.  Plans  for  the  present  spillway 
including  outlet  works,  embankment  regrading  and  slope 
protection  were  prepared  by  Robert  B.  Powers,  P.E.,  L.S. 
of  Lakewood,  N.J.  and  dated  May,  1968. 

A 24  foot  wide  timber  bridge  spanning  the  spillway  discharge 
channel  was  constructed  in  conjunction  with  the  spillway. 

A prefabricated  Peril-type  fishway  was  installed  in  19' 8. 

g.  Normal  Operational  Procedures 

The  dam  and  appurtenances  are  maintained  by  the  Ocean 
County  Bridge  Department.  There  is  no  fixed  schedule  of 
maintenance;  rather,  the  Ocean  County  Bridge  Department 
repairs  and  maintains  the  embankment,  spillway,  appurtenances 
and  lake  as  needed. 

The  outlet  pipe  is  used  to  drain  the  lake  to  facilitate 
repairs  and  sediment  and  debris  removal.  It  is  not  used 
for  emergency  purposes  during  stems.  The  lake  reportedly 
was  drained  most  recently  in  19".  The  water  level  was 
lowered  approximately  to  the  lake  bottom;  this  was  accomplished 
in  approximately  one  week. 


1 • 3 Pertinent  Data 


a.  Drainage  Area  * 29  square  miles 
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b.  Discharge  at  Dam  site: 


Maximum  known  flood  at  damsite  Unknown 

Warm  water  outlet  at  pool  elevation  N.A. 

Diversion  tunnel  low  pool  outlet  at 

pool  elevation  N.A. 

Diversion  tunnel  outlet  at  pool 

elevation  N.A. 

Gated  spillway  capacity  at  pool 

elevation  N.A. 

Gated  spillway  capacity  at 

maximum  pool  elevation  N.A. 

Ungated  spillway  capacity  at 

maximum  pool  elevation  3680  cfs 

Total  spillway  capacity  at 

maximum  pool  elevation  3680  cfs 


c.  Elevation  (Feet  above  MSL) 


Top  Dam  30.6 
Maximum  pool  design  surcharge  30.6 
Full  flood  control  pool  N.A. 

Recreation  pool  24.8 
Spillway  crest  24.4 
Upstream  portal  invert  diversion 

tunnel  N.A. 

Stream  bed  at  centerline  of  dam  14.0 
Maximum  tail  water  19+ (Estimated) 


d.  Reservoir 

Length  of  maximum  pool  4650  feet 
Length  of  recreation  pool  4150  feet 
Length  of  flood  control  pool  N.A. 
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e.  Storage  (acre-feet) 


Recreation  pool 

111  acre-feet 

Flood  control  pool 

N.  A. 

Design  surcharge 

617  acre-feet 

Top  of  Dam 

617  acre-feet 

Reservoir  Surface  (Acres) 

Top  of  dam 

120  acres 

Maximum  pool 

120  acres 

Flood  control  pool 

N.A. 

Recreation  pool 

44. 6 acres 

Spillway  pool 

44. 6 acres 

Dam 

Type 

Earthfil  1 

Length 

375  feet 

Height 

17  feet 

Top  Width 

47  feet 

Side  Slopes  - Upstream 

1 horiz.  to  1 vert. 

Downstream 

2 horiz.  to  1 vert. 

Zoning 

Unknown 

Impervious  Core 

Timber  core  wall  & 

Cut  off 

steel  sheet  piling 

None 

Grout  Curtain 

Unknown 

Diversions  and  Regulating  Tunnel 

N.A. 

1.  Spillway 


Type 

Length  of  Weir 
Crest  elevation 
Gates 

Upstrean  channel 
Downstream  Channel 


j.  Regulating  Outlets 

48"  CMP  with  gate  in  manhole 
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Seni c i rcu 1 ar  over- 
flow 

77.4  feet 

24.4 
N.  A. 

N.  A. 

Rectangular  section 
with  timber  sides 
through  dam. 


SECTION  2:  ENGINEERING  DATA 


2. 1 Design 

No  plans  or  calculations  pertaining  to  the  original  con- 
struction of  the  dan  could  be  obtained.  However,  a certain 
anount  of  information  generated  at  the  tine  of  the  spillway 
reconstruction  in  1969  is  available.  As  mentioned  in  para- 
graph 1 . 2. f . , plans  were  prepared  in  196S  including  the  following: 

1.  Plan  and  Profile  of  dan  and  spillway 

2.  Plan,  elevation  and  section  of  spillway 

3.  Details  of  spillway  crest  and  dan  appurtenances 

4.  Logs  of  S borings  made  in  the  embankment  and 
spillway  area 

5.  Cross-sections  of  embankment 

6.  Location  of  dan 

g 

In  addition,  calculations  pertaining  to  the  reconstruction 
were  obtained.  These  include  hydraulic  and  hydrologic  analyses 
as  well  as  references  to  structural  analyses.  Construction 
specifications  for  the  spillway  reconstruction  were  also 
obtained. 

The  spillway  design  flood  intensity  was  computed  to  be  14C0 
cfs.  The  capacity  of  the  spillway  was  computed  to  be  1434  cfs 
with  lake  stage  at  elevation  27.8  which  allows  3.2  feet  of 
freeboard. 
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2.2  Construction 


No  records  are  available  pertaining  to  the  construction  of  the 
original  dam  in  1934.  The  spillway  and  outlet  pipe  were 
constructed  in  1969  and  an  Encroachne’"*  Completion  Report 
written  by  Rober  B.  Powers,  dated  February  25,  1970,  indicated 
that  the  reconstruction  of  the  spillway  was  completed  on  June 
3,  1969  in  accordance  with  the  approved  plans.  However, 
visual  inspection  on  December  5,  1978  revealed  no  indication 
of  riprap  on  the  upstream  face  of  the  dam  as  indicated  on  the 
plans.  The  riprap  either  was  never  installed  or  it  failed  to 
remain  in  place  subsequent  to  its  installation.  The  construction 
of  a fishway  had  been  a condition  of  the  Permit  to  reconstruct 
the  spillway  which  was  issued  on  June  27,  1968.  The  fishway 
was  not  included  in  the  1969  project  but  was  installed  iri  1973 
after  the  intervention  of  the  Division  of  Fish,  Game  and  Shell 
Fisheries,  New  Jersey  Department  of  Environmental  Protection. 

2. 3 Operation 

No  records  of  operation  of  the  lake  or  dam  are  available. 
Likewise,  no  records  of  the  original  spillway  failure  could  be 
found. 

Three  past  inspection  reports  have  been  obtained.  The  most 
recent  report,  written  on  Hay  16,  1973  by  Robert  B.  Powers, 
reported  the  following: 

1.  The  dam  embankment  was  inspected  periodically 
and  was  cleared  of  trees  and  brush  by  county 
forces. 

2.  The  spillway  and  appurtenances  had  been  properly 
maintained  and  appeared  to  be  in  excellent 
condition. 


11 


— — 


Soundings  had  been  taken  at  the  cut  off  wall  re- 
vealing no  evidence  of  scouring  or  undermining. 

Photographs  of  the  dam  were  taken  at  the  time  of  the  inspec- 
tions and  were  submitted  with  the  inspection  reports. 

2.4  Evaluation 


a.  Availability 

Engineering  information  is  not  available  except  that 
which  is  on  file  at  the  NJDEP.  The  NJDEP  file  contains 
copies  of  plans,  specifications,  calculations,  corre- 
spondence and  photographs  available  for  inspection  at  the 
offices  of  the  Bureau  of  Flood  Plain  Management,  1474 
Prospect  Street,  Trenton,  N.J. 

Available  from  the  Ocean  County  Engineering  Department 
are  plans  of  the  spillway  which  duplicate  those  in  the 
NJDEP  file.  In  addition,  plans  of  the  timber  road  bridge 
and  a table  of  computed  flows  at  various  points  on  the 
South  Branch  Metedeconk  River  are  available  from  the 
Ocean  County  Engineering  Department. 

b.  Adequacy 

The  available  information  forms  a fairly  complete  description 
of  subject  dam  with  a few  exceptions  which  are  listed  in 
paragraph  7. 1 . b . 
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c.  Validity 


Most  information  which  was  able  to  be  verified  was  valid 
within  a reasonable  allowance  for  error.  However,  hydro- 
logic  design  computations  prepred  in  1968  were  found  to 
be  Invalid  in  relation  to  criteria  recently  developed  by 
the  U.S.  Army  Corps  of  Engineers. 
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SECTION  3:  VISUAL  INSPECTION 


3 . 1 Findings 

a.  General 

The  inspection  of  Lake  Shenandoah  Dam  took  place  on 
December  b,  1978  by  members  of  the  staff  of  Storch 
Engineers.  A copy  of  the  visual  inspection  check  list  is 
contained  in  Appendix  1.  The  following  procedures  were 
employed  for  the  inspection: 

1.  The  embankment  of  the  dam,  appurtenant  struc- 
tures and  adjacent  areas  were  examined. 

2.  Areas  of  suspected  seepage  were  noted  and 
located. 

3.  The  embankment  and  accessible  appurtenant 
structures  were  measured  and  key  elevations 
determined  by  hand  level. 

4.  The  embankment  and  appurtenant  structures  and 
adjacent  areas  were  photographed. 

5.  A member  of  the  staff  of  the  Ocean  County 
Engineering  Department  was  present  to  assist  in 
the  inspection. 

b.  Dam 

The  dam  embankment  appeared  to  be  uniformly  aligned  both 
vertically  and  horizontally  and  the  paved  road  on  the 
embankment  was  found  to  be  in  good  condition. 
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Significant  erosion  was  noted  along  riost  of  the  upstream 
face  of  the  embankment  and  in  some  areas  of  the  downstream 
face,  especially  adjacent  to  the  spillway  discharge 
channel.  Steel  sheet  piling  is  exposed  in  some  of  the 
eroded  areas.  With  the  exception  of  the  eroded  areas, 
the  grass  cover  on  the  embankment  was  in  good  condition. 

No  riprap  was  found  on  the  embankment  surfaces.  Consid- 
erable brush  and  trees  were  noted  on  the  downstream  face 
and  toe  of  the  embankment. 

Two  wet  marshy  areas  were  observed  in  the  area  adjacent 
to  the  downstream  toe  of  the  dam  on  either  side  of  the 
downstream  channel.  The  wet  areas  were  assessed  as  being 
caused  by  seepage  through  the  darn.  At  the  time  of  Inspection, 
the  discharges  were  slight  and  can  be  described  as  trickling 
flows. 

No  evidence  of  cracking  or  settling  was  noted  in  the  dam 
nor  were  any  animal  holes  observed. 

The  generalized  soils  description  of  the  dam  site  con- 
sists of  shallow  surface  alluvial  deposits  of  stratified 
silty  sand  with  varying  amounts  of  gravel  deposited 
during  the  Quaternary  Period  and  known  as  the  Cape  flay 
Formation  in  the  Geologic  Map  of  New  Jersey  prepared  by 
Lewis  and  Kummel.  The  shallow  surface  soils  are  underlain 
by  stratified  fine  micaceous  quartz  sand  with  small 
amounts  of  silt  with  local  thin  layers  of  gravel  and  clay 
deposited  during  the  Tertiary  Period  and  known  as  the 
Kirkwood  Sands.  These  soils  are  also  indicated  by  borings 
performed  by  Jersey  Boring  and  Drilling  Corp.  at  the  time 
of  the  spillway  reconstruction.  Boring  logs  are  located 
in  Appendix  5. 
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Bedrock  is  in  excess  of  100  feet  below  the  ground  surface. 
It  is  assumed  that  the  dam  is  founded  on  the  silty  sands 
of  the  Cape  May  Formation. 

Appurtenant  Structures 

The  crest  of  the  spillway  appeared  uniformly  aligned, 
although  a major  part  of  it  was  submerged  by  overflow  at 
the  time  of  inspection.  Water  was  flowing  over  the 
principal  (elev.  24.4)  part  of  the  spillway  and,  therefore, 
the  condition  of  much  of  the  spillway  surface  was  not 
clearly  observed.  In  the  sections  of  the  spillway  which 
were  dry,  some  cracking  and  spalls,  as  well  as  leaching, 
were  observed.  In  general,  all  concrete  appeared  to  be 
in  good  condition. 

Reportedly,  the  outlet  equipment  is  in  good  working 
condition,  although  its  operation  was  not  observed  at  the 
time  of  inspection.  The  48"  diameter  C.M.  pipe  was 
examined  at  its  outlet  end  and  appeared  to  be  in  good 
condition.  However,  a silt  layer  of  6 inches  depth  was 
observed  at  the  invert  of  the  pipe.  The  manhole  housing 
the  outlet  gate  was  observed  to  be  in  good  condition. 

The  fishway  was  in  good  condition  except  that  slight 
leakage  was  observed  at  the  top  of  the  ladder  where  it  is 
connected  to  the  concrete  structure  on  one  side  of  the 
spillway. 


The  timber  bridge  over  the  spillway  appeared  to  be  in 
good  condition. 


j 


d.  Reservoir  Area 

Lake  Shenandoah  is  long  and  narrow,  averaging  468  feet  in 
width  with  an  overall  length  in  excess  of  3/4  mile.  It 
is  located  in  a county  park  and  adjacent  to  undeveloped 
areas  with  the  exception  of  a sewage  pump  station  located 
near  the  south  end  of  the  dam. 

The  reservoir  is  located  in  a topographical ly  flat  area 
and  consequently  has  gradually  sloping  shores.  There 
were  no  structures,  such  as  docks,  observed  on  or  near 
the  shore. 

e.  Downstream  Channel 

The  spillway  conveys  water  into  the  South  Branch  of 
Metedeconk  River  which,  in  the  proximity  of  the  dam,  is  a 
shallow,  wide  stream.  It  appears  to  have  a fairly 
uniform  bottom  and  is  free  of  weeds,  pools,  obstructions 
and  debris.  It  has  gently  sloping  banks  and  generally  is 
wooded  to  its  edges.  A bridge  crosses  the  stream  approximately 
1,900  feet  downstream  from  the  dam.  There  are  no  dwellings 
near  the  stream  banks  between  the  dam  and  the  bridge. 


SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  level  of  water  in  Lake  Shenandoah  is  regulated  naturally 
by  discharge  over  the  two  stage  spillway  of  Lake  Shenandoah 
Dam.  The  two  staged  crest  has  fixed  elevations.  Whenever 
necessary  for  maintenance  and  repair  the  lake  is  lowered  by 
opening  the  outlet  gate  of  the  48-inch  diameter  pipe. 

4.2  Maintenance  of  the  Dam 


There  is  no  program  of  regular  inspection  and  maintenance  of 
the  dam  and  appurtenant  structures.  One  of  the  provisions  of 
the  permit  for  reconstruction  of  the  spillway  specified  that 
"an  annual  report  shall  be  submitted  describing  the  existing 
conditions"  of  the  dam  embankment,  spillway  and  appurtenances. 
However,  only  three  of  the  required  annual  reports  have  been 
written.  The  last  of  these  was  completed  in  1973.  Main- 
tenance is  performed  by  the  Ocean  County,  Bridge  Department  as 
the  need  arises. 

At  the  time  of  the  inspection,  previously  made  repairs  to 
some  eroded  areas  of  the  embankment  were  observed. 

4 . 3  Maintenance  of  Operating  Facilities 

The  slide-gate  and  the  operating  mechanisms  used  to  open  and 
close  it  are  maintained  by  the  Ocean  County  Bridge  Department 
as  the  need  arises.  It  is  not  known  when  the  outlet  conduit 
was  last  maintained. 
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4.4  Description  of  any  warning  system  in  effect 


There  is  no  warning  system  in  service  now  and  none  was  utilized 
in  the  past. 

4. 5 Evaluation  of  Operational  Adequacy 

The  operation  of  the  spillway,  since  its  reconstruction  in 
1969  has  been  successful  to  the  extent  that  the  dam  has  not 
been  overtopped  since  then. 

The  maintenance  program  for  the  dam  appears  to  have  been 
fairly  adequate.  The  bridge  at  the  spillway,  the  roadway  and 
the  top  of  dam  are  in  good  condition.  However,  some  areas  of 
maintenance  have  not  been  adequately  performed,  such  as  the 
following: 


1.  Trees  and  brush  allowed  to  grow  on  downstream  side 
of  the  embankment. 

2.  Erosion  of  embankment  not  adequately  treated. 

3.  Minor  cracks  and  spalls  on  spillway  not  repaired. 

4.  Riprap  on  upstream  face  of  embankment  not  installed 
or  not  maintained  in  place. 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  data 

The  intensity  of  storm  water  runoff  that  the  spillway 
should  be  able  to  handle  is  based  on  the  sire  and  hazard 
classi fication  of  the  dam.  This  runoff  intensity,  called 
the  spillway  design  flood  (SPF)  is  described  in  terms  of 
return  frequency  or  probable  maximum  flood  (PMF)  depending 
on  the  extent  of  the  dam's  size  and  potential  hazard. 
According  to  the  "Recommended  Gudielines  for  Safety 
Inspection  of  Dams"  published  by  the  U.S.  Arqy  Corps  of 
Engineers,  the  SDF  for  Lake  Shenandoah  Dam  falls  in  a 
range  of  100-year  frequency  to  1/2PMF.  In  this  case,  the 
low  end  of  the  range,  100-yoar  frequency,  is  chosen  since 
the  factors  used  to  select  size  and  hazard  classification 
are  on  the  low  side  of  their  respective  ranges. 

The  peak  100-year  flood  is  3,019  cfs  as  calculated  in 
accordance  with  analytical  procedures  contained  in  Special 
Report  38  published  by  the  NJDEP. 

Computations  used  to  determine  the  spillway  discharge 
capacity  are  contained  in  Appendix  4 of  this  report.  The 
spillway  was  assumed  to  have  outflow  characteristics  of  a 
broad  crested  weir  with  breadth  equal  to  two  feet. 

The  spillway  discharge  (with  water  level  at  the  dam 
crest)  was  computed  to  be  3680  c.f.s.  Since  this  value 
Is  greater  than  the  computed  peak  SDF  (3019  c.f.s.),  the 
spillway  is  considered  to  be  adequate  according  to  criteria 
developed  by  the  U.  S.  Army  Corps  of  Engineers. 
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b.  Experience  Data 

No  records  are  available  that  would  document  the  proper 
operation  of  the  dam  and  spillway  since  the  spillway 
reconstruction  in  1969.  No  records  of  lake  levels  are 
maintained. 

c.  Visual  Observations 

No  evidence  was  found  at  the  time  of  inspection  that 
would  indicate  that  the  dam  had  been  overtopped. 

The  difference  in  elevation  between  the  dam  crest  and  the 
spillway  crest  was  measured  as  6.2  feet  which  indicates 
reasonable  agreement  with  the  value  of  6.6  feet  used  in 
the  spillway  design. 

d.  Overtopping  Potential 

As  indicated  in  paragraph  5. l.a.,  the  dam  would  not  be 
overtopped  during  a storm  of  magnitude  equivalent  to  the 
presently  determined  peak  SDF.  Detailed  hydraulic  and 
hydrologic  analysis  is  contained  in  Appendix  4. 
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SECTION  6:  STRUCTURAL  STABILITY 


6. 1 Evaluation  of  Structural  Stability 

a.  Visual  observations 

The  embankment  appeared,  at  the  time  of  inspection,  to  be 
structurally  sound  with  no  evidence  of  cracks,  displacement 
or  differential  settlement.  However,  the  visual  inspection 
disclosed  two  zones  of  seepage  through  the  dam  which  were 
manifested  as  wet  swampy  areas  adjacent  to  the  downstream 
toe  of  dam.  In  one  of  the  wet  areas,  located  approximately 
160  feet  south  of  the  spillway  centerline,  the  water  was 
clear  while  in  the  other  area,  located  approximately  175 
feet  north  of  the  spillway  centerline,  the  water  contained 
an  orange  colored  silt. 

An  accurate  determination  of  the  severity  of  the  seepage 
depends  on  several  factors,  one  of  which  is  periodic 
observation.  The  severity  of  the  seepage  noted  at  Lake 
Shenandoah  Dam  cannot  be  precisely  determined  at  the 
present  time. 

b.  Design  and  Construction  Data 

The  analysis  of  structural  stability  and  construction 
data  for  the  embankment  are  not  available.  The  only 
design  and  construction  data  available  for  the  spillway 
are  the  drawings  prepared  by  Robert  B.  Powers, 

P.E.,  L.S.  of  Lakewood  for  the  reconstruction  of  the 
spillway,  prepared  in  1968. 
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In  the  "Report  on  Dam  Application"  by  the  State  of  New 
Jersey,  Division  of  Water  Policy  and  Supply,  dated  June,  1968, 
it  is  noted  that  "stresses  in  steel  sheet  piles  due  to 
cantilever  action  were  checked  and  found  within  permissible 
limit." 

c.  Operati  3 Records 

There  are  no  operating  records  available  for  the  dam. 

The  water  level  of  Lake  Shenandoah  is  not  monitored. 

d.  Post  Construction  Changes 

Since  Lake  Shenandoah  Dam  was  reconstructed  in  1969, 
there  have  been  no  changes  to  the  dam  or  the  area  surrounding 
it  that  could  have  significant  effect  on  its  structural 
integri ty . 

e.  Seismic  Stability 

Lake  Shenandoah  Dan  located  in  Seismic  Zone  1 as  defined 
in  "Recommended  Guidelines  for  Safety  Inspection  of  Dams" 
which  is  a zone  of  very  low  seismic  activity.  Experience 
indicates  that  dans  in  Seismic  Zone  1 will  have  adequate 
stability  under  seismic  loading  conditons  if  stable  under 
static  loading  conditions.  Lake  Shenandoah  Dam  appears 
to  be  stable  under  static  loading  conditions  at  the 
present. 
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SECTION  7:  ASSESSMENT,  RECOMMENDATIONS , 

PROPOSED  REMEDIAL  MEASURES 

7. 1 Dam  Assessment 
a.  Safety 

The  SDF  applicable  to  Lake  Shenandoah  Dan  (100-year 
flood)has  been  calculated  to  have  a peak  magnitude  of 
3019  cfs.  The  capacity  of  the  spillway  when  the  lake 
stage  equals  the  elevation  of  the  dam  crest  is  3680 
c.f.s.  Thus,  the  spillway  is  considered  adequate  according 
to  criteria  developed  by  the  U.S.  Amy  Corps  of  Engineers. 

The  structural  integrity  of  the  dam  appears  to  be  adequate 
based  on  field  investigations;  the  seepage  is  not  considered 
to  be  an  immediate  indication  of  instability.  No  report 
nor  written  evidence  was  found  that  would  contradict  that 
assessment. 

Therefore,  based  on  hydraulic  and  structural  considerations. 
Lake  Shenandoah  Dam  is  assessed  as  being  satisfactory  in 
relation  to  guidelines  developed  by  the  U.S.  Amy  Corps 
of  Engineers.  Although  some  information  has  not  been 
determined,  this  is  not  considered  to  have  a significant 
effect  on  the  overall  assessment  of  the  general  condition 
of  the  dan  with  the  exception  of  additional  seepage 
studies  (see  paragragh  7.  l.c.). 
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b.  Adequacy  of  Information 


Information  was  gathered  from  several  sources,  including: 

1).  field  investigation,  2).  plans,  specifications, 
calculations  and  correspondence  in  NJDEP  files,  3).  USGS 
quadrangle  sheet,  4).  aerial  photography  from  Ocean 
County,  and  5).  consultation  with  Ocean  County  Engineering 
Department.  The  information  obtained  is  sufficient  to 
allow  a Phase  I assessment  as  outlined  in  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams." 

Some  of  the  absent  data  are  as  follows: 

1.  Stream  and  lake  elevation  gauging  records. 

2.  Description  of  dam  embankment  fill  materials. 

3.  As-built  drawings  of  the  dan  and  appurtenances. 

4.  Annual  inspection  reports  subsequent  to  1973. 

c.  Necessity  for  Additional  Data/Evaluation 

Although  some  data  pertaining  to  Lake  Shenandoah  Dam  are 
not  available,  additional  data  are  not  considered  imperative 
for  this  Phase  I evaluation  due  to  the  size  and  hazard 
potential  classifications  of  the  dam  and  its  general 
appearance  of  structural  integrity. 

To  provide  an  adequate  record  of  existing  conditions,  a 
topographic  survey  should  be  undertaken  as  outlined  in 
paragraph  7.2.c. 

Additional  evaluation  is  considered  necessary  in  order  to 
assess  the  structural  integrity  of  the  dam  subsequent  to 
the  issuance  of  this  report.  The  evaluation  should  be 
based  on  the  monitoring  and  measuring  of  the  observed 
seepage  as  outlined  in  paragraph  7.2.c. 
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7.2  Recommendations 

a.  Remedial  Measures 

Based  on  the  visual  inspection  of  Lake  Shenandoah  Dam  and 
other  pertinent  data  obtained  as  part  of  this  report,  it 
is  recommended  that  the  following  measures  be  undertaken 
by  the  owner  in  the  near  future: 

1.  Vegetation  on  the  dam  embankment,  including  the 
small  pine  trees  adjacent  to  the  road,  should 
be  removed.  Trees  should  be  cut  at  the  ground 
surface  and  brush  removed  in  a way  that  will 
cause  minimal  disturbance  to  the  embankment. 

2.  The  eroded  areas  on  the  dam  embankment  should 
be  properly  filled  and  compacted.  A protective 
coating  should  be  applied  to  the  exposed  steel 
sheet  piling  before  placing  fill.  Such  work 
should  be  done  immediately  after  the  vegetation 
has  been  removed. 


3.  Riprap  should  be  installed  as  shown  on  the 
plans  prepared  by  Robert  B.  Powers,  P.E.,  L.S., 
on  the  upstream  face  of  the  dam  along  the 
entire  length  of  the  embankment. 

4.  The  concrete  spillway  should  be  thoroughly 
inspected  and  repaired  as  outlined  below: 

a.  Drain  the  lake  to  an  elevation  equal 
to  the  invert  of  the  outlet  pipe. 


b.  Sand  blast  all  concrete  and  apply  an 
epoxy  preservative  coating  to  all 
surfaces. 


c.  Pressure  grout  all  major  cracks  and 
patch  all  spalls  and  eroded  surfaces. 

d.  Seal  the  leak  at  the  joint  between 
the  fishway  inlet  and  the  spillway. 

5.  The  silt  layer  should  be  cleaned  from  the 
downstream  end  of  the  outlet  pipe. 

The  implementation  of  the  above  measures  will  require 
proper  detailed  design  and  the  obtaining  of  applicable 
NJDEP  approval s. 

b.  Maintenance 

The  owner  of  the  dam  should  initiate  a program  of  periodic 
inspection  and  maintenance  in  the  near  future,  the  complete 
records  of  which  to  be  kept  on  file  and  made  available  to 
the  public.  A visual  Inspection  of  the  dam  and  appurtenances 
by  a qualified  professional  engineer  should  be  made 
annually  and  reported  on  a standardized  check-list  form. 
Repairs  should  be  made  when  required  and  the  following 
maintenance  should  be  performed  annually:  remove  vegetation 
from  the  embankment,  repair  the  riprap  after  it  is  installed 
on  the  upstream  dam  face,  fill  and  sod  any  eroded  surfaces 
of  the  embankment,  and  clear  the  downstream  channel.  In 
addition,  the  lake  should  be  lowered  at  least  every  five 
years  at  which  time  the  lake  should  be  cleaned  and  the 
submerged  portions  of  the  dam,  spillway  and  outlet  works 
Inspected  and  repaired. 
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c.  Additional  Studies 

Arrangements  should  be  made  immediately  to  monitor  the 
seepage  by  visual  observation.  If  necessary,  measurements 
should  be  made  by  the  use  of  appropriate  instrumentation. 
The  monitoring  should  be  performed  on  a monthly  basis  by 
a qualified  professional  engineer. 

A detailed  topographic  survey  of  the  dam  and  area  around 
the  dam  should  be  undertaken  by  a qualified  licensed  land 
surveyor  or  professional  engineer  in  the  near  future. 

The  survey  map  should  be  related  to  existing  construction 
drawings  and  should  become  part  of  the  permanent  record 
mentioned  in  paragraph  7. 2. b . 
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EMERGENCY  CATE  . NONE 


KEKABXS  OR  RE  COXKENDAT 10 KS 


VISUAL  EXAMINATION  OF OBSERVATIONS REMARKS  OR  RECOMMENDATIONS 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


RAINFALL/RESERVOIR  RECORDS  Not  Available. 


PHOTO  2 

ROAD  BRIDGE  OVER  SPILLWAY  DISCHARGE  CHANNEL 


PHOTO  3 

OUTLET  WORKS  MANHOLE 


PHOTO  4 

TIMBER  SHEETING  FORMING  SPILLWAY  DISCHARGE  CHANNEL 
CORRUGATED  METAL  OUTLET  PIPE 


b DEC.  1978 


JlkL 


r nu i u j 


UPSTREAM  FACE  OF  DAM 


PHOTO  6 


DOWNSTREAM  FACE  OF  DAM 


!>  PI  C.  197S 


PHOTO  10 

DOWNSTREAM  CHANNEL 


b HU'.  1 978 
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APPENDIX  3 
Engineering  Data 

. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Generally  wooded. parti v developed 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  24.8  (111  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  N.A. 

ELEVATION  MAXIMUM  DESIGN  POOL:  30.6  


ELEVATION  TOP  DAM: 

30.6 

SPILLWAY 

CREST:  Semicircular  reinforced  concrete 

a. 

Elevation 

25.2(Secondary  crest,  length  25.4  ft.) 

24.4(Primarv  crest,  lenatn  52  ft.) 

b. 

Type 

uncontrolled  overflow 

c. 

Width 

25" 

d. 

Length 

77.4  ft.  (total ) 

e. 

Location 

Spillover  entire  length  of  spillway 

f. 

Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

1 - 48"  Diam.  pipe 

a. 

Type 

Corrugated  Metal  Pipe 

b. 

Location 

Approx.  8ft.  south  of  spillway 

c. 

Entrance 

inverts  13.36  (Plans) 

d. 

Exit  inverts  12.8  (Field  measured) 

e. 

Emergency  draindown  facilities:  Slide  gate  in  manhole 

HYDROMETEOROLOGICAL 

GAGES:  None 

a. 

Type 

N.A. 

b. 

Location 

N.A. 

c. 

Records_ 

N.A. 

MAXIMUM  NON-DAMAGING  DISCHARGE: 

(Lake  stage  equal  to  top  of  dam) 3680  cfs 


. ..  . v A 
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APPENDIX  5 

Boring  Logs 


I* 


LAKE  SHENANDOAH  DAM 
BORING  LOG  INFORMATION 


Boring  Log  information  taken  from  drawing  titled 
"Proposed  Spillway  at  Lake  Shenandoah"  prepared  by 
Robert  B.  Powers,  P.E.,  L.S.,  dated  May,  1968. 

NOTES  ON  DRAWING 


Borings  made  by: 

JERSEY  BORING  & DRILLING  CORP. 
NEWARK,  N.  J. 

BORING  LOG  PRESENTATION 


Col.  A. 

denotes  depth  below  existing  ground 

surface. 

Col.  B. 

denotes  a visual  classification  of 

materials  sampled. 

Col.  C. 

denotes  sample  numbers  at  appropriate 
depths. 

Col.  D. 

denotes  blows  per  6"  on  a 2"  o.d.  sampl 
with  a 140  lb.  hammer  falling  30". 

Col.  E. 

denotes  blows  per  1'  on  a 2-1/2"  dia. 
casing  with  a 250  lb.  hammer  falling 

24". 

Water  readings  were  taken  inside  the  casing  at 
the  time  the  borings  were  made.  Soil  porosity, 
site  topography,  recent  rainfall,  casing  wash 
water,  etc.  may  cause  changes  in  fluctuation 
or  inaccuracies  in  the  water  reading. 

NOTE:  Borings  made  at  locations  indicated  i 

the  field  by  stakes  placed  by  the 
clients  representative. 
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